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ds.2012.1Abstract Dental education programs must make every effort to balance the demands of academic
and clinical training of students, provide a reasonable quality of life and adequately prepare them
for the continuing stress involved in the profession. This challenge has led to considerable interest
in identifying sources of stress for students in dental education programs. Our study was structured
with a prime objective of determining the perceived causes of stress among undergraduate dental stu-
dents of the academic year 2009–10, at the College of Dentistry, King SaudUniversity, Riyadh, Saudi
Arabia. Four hundred and twenty-ﬁve students participated with the overall response rate of 76.4%.
This cross-sectional, questionnaire-based survey was carried out in the study population utilizing the
41-itemmodiﬁedDental Environmental Stress (DES) scale, to assess the sources of stress and its sever-
ity. Descriptive statistics were calculated for severity and sources of stress. Results indicated that there
was a positive recalibration of student perceptions in the areas of transition from preclinical to clinical
level; ‘‘Performance pressure’’ stressed third year students the most. However, ‘‘Clinical require-
ments’’ was the greatest stressor with the highestmean for the fourth and ﬁfth year students. Themean
value of total DES score of female students is also statistically higher than that of male students
(p< 0.05). The item scores ‘‘Patient treatment’’, ‘‘performance pressure’’ and ‘‘social stressors’’ are
signiﬁcantlymore stressful inmarried than in the single study subjects (p< 0.05). The overall ﬁndings
of this investigation showed that dental students of King Saud University, perceived high levels of
stress across all of the ﬁve study years with notable signiﬁcance in the factor domain of ‘‘Workload’’.
 2012 King Saud University. Production and hosting by Elsevier B.V.artment of Prosthetic Dental
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Everything in life, even the seemingly fundamental dissimilar-
ity from the inanimate, is a matter of degree that is why no
other generalization about life can be wholly true. Stress is a
subjective sensation with a varied degree of perception [12].
Stress includes a wide range of strong external stimuli,
both physiological and psychological, which can cause aier B.V. Open access under CC BY-NC-ND license.
8 Z.H. Al-Sowygh et al.physiological response called the general adaptation syn-
drome, ﬁrst described in 1936 by Hans Selye in the journal
Nature. The transition from Eustress (curative stress or posi-
tive form of stress) to distress (having negative implications)
occurs when the demands exceed the personal and social re-
sources the individual is able to mobilize [30]. The stressful nat-
ure of dentistry starts early as dental students are expected to
acquire a wide range of knowledge and a variety of skills to
help them succeed in their studies, and also in their future ca-
reer [22]. This stress can result in physical and psychological
distress, which in turn can affect the well-being and perfor-
mance of the student [2,35]. Symptoms of distress include anx-
iety, depression, phobia, hostility, fear and tension, as well as
physical complaints such as sleeplessness, fatigue, dizziness,
tachycardia, and gastrointestinal system distress [25].
Stress is simply deﬁned as a strain that accompanies a de-
mand perceived to be either challenging (positive) or threaten-
ing (negative) and, depending on the appraisal, either adaptive
or debilitating [10]. One debilitating reaction to stress is anxi-
ety, which is the only measure of stress that has been used to
test the academic performance of dental students, to date. In
general, anxiety is reported to be predictive of reduced perfor-
mance [28]. Further, stress is inﬂuenced by the person’s system
of beliefs and attitudes [10]. These self-cognitions mediate the
perceived stressors and consequent behavior, resulting in either
positive or negative consequences [25]. A longitudinal study of
ﬁrst-year dental students attending several US dental schools
showed that, stress is related to detrimental effects on perfor-
mance and health and that the amount and sources of stress
change over time [31].
Although, there are conﬂicting data on the impact of stress
on the academic performance of dental students [28], there is
existing evidence in the literature indicating that high levels
of perceived stress subsequently results in psychological mor-
bidity, and emotional exhaustion among dental students. This
may predispose them to professional burnout and decreased
productivity [8]. In the United States these levels of depression,
anxiety, and hostility in dental students have been reported as
close to the norms for psychiatric outpatients [18].
In a multi-country study, Polychronopoulos and Divaris
[22] reported self-efﬁcacy beliefs, assigned workload, and
performance pressure as the main perceived stressors in six
European dental schools. Examinations, fear of failing, work-
load and completing course requirements ranked highest
among stressors related to dental student training and the
academic environment [25,7]. This is consistent with the ﬁnd-
ings of other studies [25,21]. In a study investigating sources
of stress and psychological disturbance among dental students,
Naidu et al. [18] found that fear of failing and examinations to
be the only two stressors that appeared across all ﬁve study
years. Several studies observed that mean stress scores
increased through the study years with a peak in the third year,
which is the transition from preclinical to clinical courses
[18,10,1]. Also, longitudinal changes in dental students’ stress
perceptions corresponded with transitions in the didactic,
preclinical, and clinical phases of the curriculum [23]. Addi-
tionally, during the period of clinical training, students are
exposed to stressors analogous to those of dental practitioners
[33]. Consequently, the objective of our questionnaire based
cross sectional study was to understand in a comprehensive
way how dental students experience and perceive stress.2. Materials and methods
A cross sectional questionnaire based anonymous study was
conducted during the middle of the ﬁrst semester of the
academic year 2009–10, at the College of Dentistry, King Saud
University, Saudi Arabia.
2.1. Study sample
The study population comprised of undergraduate dental
students from the ﬁrst to ﬁfth years enrolled in the Bachelor
of Dental Surgery (BDS) program. The study population did
not include any students from the university preparatory year
before Dental College selection. The undergraduate course
comprises 5 years: years 1 and 2 deal mainly with medical
and preclinical curricula, while the clinical training along with
didactic courses is intensely distributed in the three subsequent
years. Education of males and females is segregated, with
separate clinics and classes conducted on different campuses
for each. Ethical approval for performing the study was
obtained from the College of Dentistry-Research Center
(CDRC). The purpose of the study was communicated in
advance to the students, and student participation in the
research was voluntary.
2.2. Questionnaire
The instrument of study used in this research was based on the
Dental Environment Stress (DES) questionnaire [5] relevant to
young undergraduate dental student populations. The DES
questionnaire was modiﬁed to make it applicable to a Saudi
Arabian background by removing and adding some items.
The modiﬁed version contained 41 stress-related items; 25 items
were used per se from the original DES questionnaire, whereas
16 items were added after a review of all modiﬁed versions of
DES published in the literature [11,10,18,22,1,26,14,32]. Fur-
ther, the questionnaire was translated into Arabic language.
The reliability and validity (content, construct and face) of
the modiﬁed questionnaire were assessed. Demographic infor-
mation (class, gender, and age) was also obtained. Students
were asked to respond to the questionnaire items (on a four-
point Likert scale) as ‘‘not stressful at all’’, ‘‘somewhat stress-
ful’’, ‘‘quite stressful’’, and ‘‘very stressful’’, and a ﬁfth possible
response of not applicable. For clarity of presentation the ques-
tionnaire items were categorized into seven main groups of
stress-provoking domains (factors): self-efﬁcacy beliefs (items
1–9), faculty and administration (items 10–19), workload
(items 20–25), patient treatment (items 26–29), clinical training
(items 30–33), performance pressure (items 34–36), and social
stressors (items 37–41). The above mentioned categories were
not shown in the questionnaire.
2.3. Statistical analysis
The data were analyzed using the Statistical Package for the
Social Sciences statistical software (SPSS Pc+ version 16.0).
Descriptive statistics (Proportion, mean and standard
deviation) were used to describe the study and outcome
variables. Internal consistency of the questionnaire was as-
sessed by calculating Cronbach’s alpha. Mann–Whitney test
was used to determine the signiﬁcant differences between
Table 2 Socio-demographic characteristics of the
participants.
Variables (N) n (%)
Total participants (556) 425 (76.4)
Gender
Male (348) 293 (68.9)
Female (208) 132 (31.1)
Study year
Year 1 (113) 80 (18.8)
Year 2 (118) 75 (17.7)
Year 3 (105) 88 (20.7)
Year 4 (108) 96 (22.6)
Year 5 (112) 86 (20.2)
Age (years)
Mean (±S.D.) 21.52 (±1.54)
Median 22
Range 18–25
Marital status
Unmarried 407 (95.7)
Married 18 (4.3)
Perceived causes of stress among Saudi dental students 9genders and marital status. Kruskal–Wallis test was employed
to determine signiﬁcant differences between class levels, and
pair wise comparison test was used to assess difference between
pairs of individual years. The level of signiﬁcance was set at
p< 0.05.
2.4. Reliability and validity of modiﬁed DES questionnaire
Overall reliability of the test items and items in each of the se-
ven factors was assessed by calculating Cronbach’s alpha. The
reliability of the questionnaire with all items (41) was 0.895,
which indicates signiﬁcant internal consistency.
Scale 1 contained nine items referring to self-efﬁcacy beliefs
(e.g. Lack of conﬁdence to be a successful dental student;
Cronbach’s alpha for internal consistency between the items
was 0.765); scale 2 comprised 10 items dealing with faculty
and administration (e.g. Receiving criticism about work being
clinical (or) academic; Cronbach’s alpha – 0.767); scale 3 in-
cluded six items related to workload (e.g. Amount of assigned
class work; Cronbach’s alpha – 0.760); the fourth scale with
four items represented statements referring to patient treat-
ment (Lack of cooperation of patients in their home care;
Cronbach’s alpha – 0.89); a ﬁfth scale included four items that
represented statements referring to clinical training (e.g. Difﬁ-
culty in learning clinical procedures; Cronbach’s alpha –
0.694); the sixth scale with three items represented the perfor-
mance pressure (e.g. Examination and grades experienced by
the students; Cronbach’s alpha – 0.653); and the last scale in-
cluded ﬁve personal items referring to social stressors (e.g.
Lack of home atmosphere in living quarters; Cronbach’s alpha
– 0.734). The adequacy of items under each of the factors was
also assessed by calculating the range of Cronbach’s alpha val-
ues (Table 1).
3. Results
3.1. Demographic proﬁle
A total of 425 students of the 556 registered undergraduate
students participated in the study giving an overall response
rate of 76.4%. The response rate of males and females of all
the years were 68.9% and 31.1%, respectively. Response rates
by the year of study were 70.8% for the ﬁrst year students,
64% for the second year students, 83.8% for the third year
students, 89% for the fourth year students, and 77% for the
ﬁfth year students. The mean age for the students was
21.5 years with a range of 18–25 years. The majority (95.7%)
of the respondents were single and 4.3% were married. TheTable 1 Reliability of stress factors (sub scales) of DES questionna
Factors (item numbers) C
Self eﬃcacy (1,2,3,4,5,6,7,8 & 9) 0
Faculty and administration (10,11,12,13,14,15,16,17,18 & 19) 0
Workload (20,21,22,23,24 & 25) 0
Patient training (26,27,28 & 29) 0
Clinical training (30,31,32 & 33) 0
Performance pressure (34,35 & 36) 0
Social stressors (37,38,39,40 & 41) 0
All items 0demographic characteristics of study subjects are presented
in Table 2.
3.2. Stress levels
The mean DES scores were compared across all classes. Stress
scores for each item under each of the seven stressor domains
(factors) are summarized in Table 3. Items related to Work-
load scored the highest DES scores among stressors, ‘‘Amount
of assigned class work’’ (Mean = 3.52, SD = 0.79) and ‘‘Late
ending day’’ (Mean = 3.52, SD 0.81) were the most stressful
item, followed by ‘‘Lack of time for relaxation’’ (Mean = 3.43,
SD 0.79) (Table 5).
Items that were considered moderately to severely stressful
were ‘‘Overloaded feeling due to heavy syllabus’’ (Mean = 3.37,
SD 0.77), ‘‘Lack of time to do assigned school work’’ (Mean =
3.29, SD 0.84), ‘‘Difﬁculty of class work’’ (Mean = 3.22, SD
0.83), ‘‘Inconsistency of feedback on work between different
instructors’’ (Mean = 3.12, SD 0.94), followed by ‘‘Competition
for grades’’ (Mean = 3.07, SD 0.98). On the other hand, the
majority of students felt only minimally stressed when faced with
the following items: Necessity to postpone having children
(Mean = 0.74, SD 1.17), and marital adjustment problems
(Mean= 0.75, SD 1.18) (Table 3).ire.
ronbach’s alpha Cronbach’s alpha if items deleted (range)
.765 (0.732 to 0.776)
.767 (0.725 to 0.781)
.76 (0.703 to 0.749)
.89 (0.847 to 0.873)
.694 (0.521 to 0.769)
.653 (0.618 to 0.644)
.734 (0.655 to 0.753)
.895 (0.888 to 0.897)
Table 3 Mean Dental Environment Stress (DES) questionnaire scores and comparison among the ﬁve study years.
Category Stressor DES overall DES by class
First year Second year Third year Fourth year Fifth year Sig. level
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Self-eﬃcacy beliefs Fear of failing a course or the year 2.82 (1.06) 2.90 (1.09) 2.81 (1.12) 2.88 (1.06) 2.84 (1.01) 2.69 (1.03) NS
Fear of being unable to catch up if behind 2.52 (1.16) 2.11 (1.11) 2.68 (1.15) 2.42 (1.16) 2.68 (1.13) 2.72 (1.16) <0.001 (1 < 2,4,5)
Lack of conﬁdence to be a successful dental student 2.34 (1.01) 2.33 (1.07) 2.45 (0.94) 2.15 (1.05) 2.46 (0.92) 2.31 (1.03) NS
Fear of not being able to join a post graduate dental
education program
2.26 (1.14) 1.96 (1.21) 2.00 (1.17) 2.29 (1.12) 2.60 (1.07) 2.40 (1.03) <0.001 (3 < 4 & 1,2 < 4,5)
Insecurity concerning professional future 2.22 (1.11) 2.13 (1.07) 2.32 (1.18) 1.94 (1.05) 2.41 (1.16) 2.33 (1.03) <0.04 (3 < 4,5)
Insecurity concerning lack of employment positions 2.18 (1.14) 2.29 (1.15) 2.27 (1.15) 1.85 (1.07) 2.34 (1.25) 2.19 (1.03) <0.03 (3 < 1,2,4,5)
Lack of conﬁdence in own decision making 1.99 (1.02) 1.93 (1.02) 1.77 (1.03) 2.10 (1.04) 1.96 (1.04) 2.18 (0.95) NS
Language barrier 1.99 (1.04) 2.25 (1.07) 2.07 (1.07) 1.93 (0.97) 1.82 (1.01) 1.94 (1.03) <0.05 (3,4,5 < 1)
Lack of conﬁdence to be a successful dentist 1.95 (1.09) 2.03 (1.14) 2.12 (1.00) 1.84 (0.99) 1.90 (1.21) 1.92 (1.07) NS
Faculty and administration Inconsistency of feedback on work between diﬀerent
instructors
3.11 (0.94) 2.88 (1.13) 3.03 (1.05) 3.26 (0.92) 3.07 (0.84) 3.31 (0.71) NS
Receiving criticism about work 3.00 (0.97) 2.66 (1.04) 2.87 (0.93) 2.90 (1.05) 3.39 (0.81) 3.13 (0.89) <0.001 (1,2,3,5 < 4 & 1,2 < 5)
Being treated as immature & irresponsible by faculty 2.91 (1.15) 2.21 (1.32) 2.57 (1.16) 2.95 (1.15) 3.39 (0.83) 3.30 (0.84) <0.001 (1,2 < 3,4,5)
Availability of qualiﬁed laboratory technicians 2.65 (1.34) 1.40 (1.22) 1.89 (1.19) 2.70 (1.21) 3.25 (0.87) 3.78 (0.52) <0.001 (3 < 4,5 & 4 < 5)
Lack of input into the decision-making process of
school
2.64 (1.16) 2.22 (1.18) 2.42 (1.21) 2.66 (1.17) 2.99 (1.06) 2.83 (1.04) <0.001 (1 < 3 & 1,2 < 4,5)
Getting study material 2.56 (1.01) 2.33 (1.16) 2.99 (0.89) 2.94 (0.91) 2.46 (0.92) 2.16 (0.81) <0.001 (1,4,5 < 2,3)
Shortage of allocated laboratory time 2.47 (1.21) 2.18 (1.31) 2.35 (1.15) 2.72 (1.24) 2.50 (1.21) 2.57 (1.10) <0.05 (2 < 3 & 1 < 3,5)
Inadequate number of instructors in relation to
student
2.45 (1.19) 1.54 (1.01) 1.96 (1.13) 2.48 (1.07) 2.76 (1.06) 3.40 (0.71) <0.001 (1,2 < 3,4,5)
Shortage of allocated clinical time 2.10 (1.51) 1.00 (1.47) 1.22 (1.54) 2.75 (1.20) 2.79 (1.18) 2.68 (1.09) NS
Amount of cheating in dental school 1.90 (1.35) 1.59 (1.27) 1.79 (1.39) 1.95 (1.22) 1.88 (1.46) 2.27 (1.33) <0.02 (1,2 < 5 & 1 < 3)
Workload Amount of assigned class work 3.52 (0.79) 3.18 (0.94) 3.53 (0.81) 3.53 (0.93) 3.75 (0.54) 3.58 (0.56) <0.001 (1 < 2,3,4,5)
Diﬃculty of class work 3.22 (0.83) 3.04 (0.87) 3.32 (0.85) 3.22 (0.89) 3.40 (0.73) 3.11 (0.79) <0.02 (5 < 4 & 1 < 2,4)
Late ending day 3.52 (0.81) 3.31 (0.99) 3.57 (0.74) 3.51 (0.83) 3.71 (0.62) 3.49 (0.82) NS
Lack of time for relaxation 3.43 (0.79) 3.11 (0.97) 3.47 (0.70) 3.57 (0.71) 3.61 (0.70) 3.33 (0.75) <0.001 (5 < 4,3 & 1 < 2,3,4)
Overloaded feeling due to huge syllabus 3.37 (0.77) 3.46 (0.71) 3.65 (0.65) 3.24 (0.91) 3.46 (0.66) 3.10 (0.77) <0.001 (5 < 1,4 & 3,4,5 < 2)
Lack of time to do assigned school work 3.29 (0.84) 3.11 (1.03) 3.36 (0.84) 3.41 (0.85) 3.48 (0.66) 3.08 (0.74) <0.001 (5 < 2,3,4)
Patient treatment Patients being late or not showing for their
appointments
2.61 (1.61) 1.08 (1.54) 1.01 (1.57) 3.32 (0.87) 3.65 (0.58) 3.49 (0.75) <0.001 (3 < 4)
Lack of cooperation by patients in their home care 2.12 (1.42) 1.14 (1.52) 0.85 (1.31) 2.49 (1.07) 2.92 (0.93) 2.83 (0.86) <0.001 (3 < 4,5)
Fear of dealing with patients who do not disclose the
existence of a contagious disease
2.07 (1.37) 1.20 (1.51) 1.28 (1.61) 2.64 (0.98) 2.69 (1.05) 2.28 (0.93) <0.001 (5 < 3,4)
Working on patients with dirty mouths 2.00 (1.35) 1.27 (1.58) 1.03 (1.47) 2.45 (0.97) 2.57 (0.96) 2.41 (0.95) NS
Clinical training Responsibility of getting suitable patients 2.76 (1.51) 1.09 (1.50) 1.69 (1.63) 3.39 (0.86) 3.68 (0.53) 3.49 (0.72) <0.001 (3 < 4)
Diﬃculty in learning precision manual skills required
in preclinical work
2.33 (1.02) 2.36 (1.11) 2.57 (1.03) 2.38 (1.03) 2.14 (0.96) 2.30 (0.95) NS
Transition from pre-clinic to clinic work 2.22 (1.25) 1.26 (1.47) 2.28 (1.55) 2.58 (0.96) 2.40 (0.90) 2.44 (0.88) <0.001 (1 < 2,3,4,5)
Diﬃculty in learning clinical procedures 1.90 (1.23) 1.18 (1.47) 1.20 (1.38) 2.55 (0.98) 2.15 (0.87) 2.21 (0.77) <0.001 (4,5 < 3)
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Perceived causes of stress among Saudi dental students 113.3. Stress levels and stress associated variables
Comparing the level of stress across each of the ﬁve years, the
ﬁrst and second year students shared the same feeling about
stressors and showed the highest mean scores for the items
‘‘Overloaded feeling due to heavy syllabus’’, followed by ‘‘Late
ending day’’, and ‘‘Amount of assigned class work’’. Third
year students showed more perceived stress in the items related
to performance pressure as evidence of the effect of transition
from preclinical to clinical level, however workload items were
still the greatest stressors for this year. ‘‘Clinical requirements’’
was the greatest stressor with the highest mean for the fourth
and ﬁfth year students (Table 3).
There were some statistically signiﬁcant differences between
the levels of stress for speciﬁc stressors across the ﬁve study
years. For example, ﬁrst-year students perceived ‘‘Language
barrier’’ to be signiﬁcantly more stressful than the three clinical
year students (Years 3, 4, and 5). Compared to all other years,
ﬁrst-year students were the least stressed concerning ‘‘Amount
of assigned class work’’ and ‘‘Transition from pre-clinic to
clinic work’’. However, third-year students found ‘‘Difﬁculty
in learning clinical procedures’’ to be signiﬁcantly more stress-
ful than fourth and ﬁfth year students.
In contrast to ﬁrst and second-year students, the clinical year
students found ‘‘Being treated as immature & irresponsible by
faculty’’ and ‘‘Inadequate number of instructors in relation to
number of students’’ more stressful. ‘‘Difﬁculty in learning clin-
ical procedures’’ and ‘‘Responsibility of getting suitable pa-
tients’’ were signiﬁcantly more stressful for the fourth-year
students than for students in year 3. Third and fourth-year stu-
dents found ‘‘Fear of dealing with patients who do not disclose
the existence of a contagious disease’’ to be signiﬁcantly more
stressful than ﬁnal year students (year 5) (Table 3). Fourth
and ﬁfth-year students reported ‘‘Fear of not being able to join
a post graduate dental education program’’ and ‘‘Lack of input
into the decision-making process of school’’ to be signiﬁcantly
more stressful than the two preclinical year students (years 1
and 2). Compared to year three, fourth and ﬁfth-year students
rated ‘‘Insecurity concerning professional future’’, ‘‘Lack of
cooperation by patients in their home care’’, and ‘‘Clinical
requirements’’ to be signiﬁcantly more stressful’’.
As evident in Table 4, female students perceived more stress
than males, as there is a signiﬁcant difference in the mean val-
ues of the majority of the stressors between males and females
(p< 0.05). The mean value of the total DES score of female
students is also statistically signiﬁcantly higher than that of
male students (p< 0.05). However, the items pertaining to so-
cial stressors were incurred to be statistically insigniﬁcant when
compared among the male and female students (p> 0.05)
(Table 4).
Life changes such as marriage can be perceived as stressful
because they result in new demands and pressures. Out of the
41 items used to assess stress, the stressor under the title of pa-
tient treatment, performance pressure and social stressors are
signiﬁcantly different between married and single study sub-
jects (p< 0.05). That is married subjects are having higher
mean values of score than the single study subjects. Whereas,
there is no testimony to the statistical signiﬁcance in the mean
values of the stressors under the grouping of self efﬁcacy be-
liefs, faculty administration, workload and clinical training.
This stands true also with the total score (p> 0.05) when
based on the marital status (Tables 4 and 5).
Table 4 Mean Dental Environment Stress (DES) questionnaire score and comparison among gender and marital status.
Category Stressor DES by gender DES by marital status
Male Female Sig. level Single Married Sig. level
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Self-eﬃcacy beliefs Fear of failing a course or the year 2.18 (1.00) 2.69 (0.94) <0.001 2.83 (1.07) 1.72 (0.96) NS
Fear of being unable to catch up if behind 2.19 (1.03) 1.57 (0.91) <0.001 2.53 (1.16) 2.50 (1.29) NS
Lack of conﬁdence to be a successful dental student 2.90 (1.04) 2.66 (1.08) <0.03 2.34 (1.02) 2.33 (0.59) NS
Fear of not being able to join a post graduate dental education program 2.42 (1.16) 2.77 (1.13) <0.001 2.29 (1.14) 1.94 (1.06) NS
Insecurity concerning professional future 1.88 (0.97) 2.23 (1.08) <0.001 2.25 (1.11) 1.72 (1.07) 0.04
Insecurity concerning lack of employment positions 2.25 (1.11) 2.30 (1.20) NS 2.19 (1.14) 2.06 (1.21) NS
Lack of conﬁdence in own decision making 2.13 (1.03) 2.45 (1.24) <0.01 1.97 (1.08) 1.50 (1.15) <0.04
Language barrier 2.12 (1.11) 2.33 (1.21) NS 2.00 (1.04) 1.72 (0.96) NS
Lack of conﬁdence to be a successful dentist 1.85 (1.00) 2.18 (1.24) <0.01 2.34 (1.02) 2.33 (0.59) NS
Faculty and administration Inconsistency of feedback on work between diﬀerent instructors 2.54 (1.03) 2.63 (0.97) NS 3.12 (0.94) 2.83 (1.25) NS
Receiving criticism about work 2.05 (1.37) 1.58 (1.24) <0.001 3.02 (0.97) 2.89 (0.96) NS
Being treated as immature & irresponsible by faculty 2.55 (1.21) 2.84 (1.03) <0.03 2.93 (1.14) 2.83 (1.25) NS
Availability of qualiﬁed laboratory technicians 2.89 (1.01) 3.25 (0.83) <0.001 2.65 (1.35) 2.94 (1.16) NS
Lack of input into the decision-making process of school 2.24 (1.17) 2.98 (1.16) <0.001 2.66 (1.16) 2.39 (1.04) NS
Getting study material 1.96 (1.45) 2.58 (1.55) <0.001 2.59 (1.01) 2.11 (0.90) <0.04
Shortage of allocated laboratory time 2.82 (1.18) 3.12 (1.06) <0.01 2.48 (1.21) 2.06 (1.35) NS
Inadequate number of instructors in relation to student 3.06 (0.95) 3.24 (0.91) <0.05 2.43 (1.19) 3.00 (0.84) <0.05
Shortage of allocated clinical time 2.48 (1.17) 2.42 (1.23) NS 2.16 (1.51) 2.00 (1.37) NS
Amount of cheating in dental school 2.65 (1.32) 2.68 (1.37) NS 1.94 (1.36) 1.28 (0.96) <0.05
Workload Amount of assigned class work 3.41 (0.85) 3.77 (0.56) <0.001 3.54 (0.78) 3.33 (0.84) NS
Diﬃculty of class work 3.14 (0.85) 3.39 (0.77) <0.001 3.22 (0.83) 3.17 (0.86) NS
Late ending day 3.16 (0.89) 3.58 (0.63) <0.001 3.53 (0.81) 3.44 (0.92) NS
Lack of time for relaxation 3.30 (0.81) 3.55 (0.62) <0.001 3.42 (0.79) 3.50 (0.71) NS
Overloaded feeling due to huge syllabus 3.37 (0.81) 3.55 (0.72) <0.02 3.39 (0.76) 3.00 (0.77) <0.02
Lack of time to do assigned school work 3.50 (0.83) 3.58 (0.77) NS 3.30 (0.83) 3.22 (0.81) NS
Patient treatment Patients being late or not showing for their appointments 1.99 (1.42) 2.42 (1.40) <0.001 2.59 (1.63) 3.22 (1.06) NS
Lack of cooperation by patients in their home care 1.87 (1.33) 2.32 (1.35) <0.001 2.12 (1.43) 2.56 (1.10) NS
Fear of dealing with patients who do not disclose the existence of a contagious disease 2.51 (1.62) 2.84 (1.58) <0.02 2.06 (1.39) 2.50 (0.92) NS
Working on patients with dirty mouths 1.97 (1.36) 2.32 (1.37) <0.01 1.99 (1.35) 2.61 (1.20) <0.05
Clinical training Responsibility of getting suitable patients 2.27 (0.98) 2.49 (1.09) <0.02 2.75 (1.52) 3.28 (1.02) NS
Diﬃculty in learning precision manual skills required in preclinical work 2.18 (1.25) 2.30 (1.24) NS 2.35 (1.03) 2.28 (0.96) NS
Transition from pre-clinic to clinic work 1.90 (1.23) 1.92 (1.24) NS 2.21 (1.26) 2.39 (1.09) NS
Diﬃculty in learning clinical procedures 2.63 (1.54) 3.06 (1.41) <0.001 1.89 (1.24) 2.24 (1.09) NS
Performance pressure Competition for grades 2.74 (0.98) 3.02 (0.89) <0.01 3.07 (0.98) 3.11 (1.02) NS
Examinations and quizzes 3.01 (0.94) 3.20 (1.04) <0.01 2.81 (0.96) 3.22 (0.94) NS
Clinical requirements 2.59 (1.64) 2.95 (1.54) <0.02 2.68 (1.62) 3.33 (1.28) NS
Social stressors Lack of home atmosphere in living quarters 1.83 (1.35) 2.00 (1.56) NS 1.86 (1.43) 2.24 (1.39) NS
Financial responsibilities 1.86 (1.48) 1.63 (1.44) NS 1.85 (1.50) 2.11 (1.37) NS
Forced postponement of marriage or engagement 0.74 (1.13) 0.78 (1.28) NS 1.76 (1.46) 2.00 (1.50) NS
Marital adjustment problems 0.69 (1.09) 0.85 (1.32) NS 0.68 (1.12) 2.28 (1.18) <0.001
Necessity to postpone having children 2.09 (1.49) 1.41 (1.44) <0.001 0.66 (1.10) 2.28 (1.32) <0.001
Data presented as mean ± standard deviation (statistical signiﬁcance at p< 0.05).
1
2
Z
.H
.
A
l-S
o
w
y
g
h
et
a
l.
Table 5 Comparison of the ﬁve most potential stressors among study year, gender and marital status.
Stressor category Stressors Comparison among variables
Year of study
Preclinical Clinical
Workload Amount of assigned class work 3.53 (0.93) 3.75 (0.54
Workload Late ending day 3.57 (0.74) 3.71 (0.62)
Workload Lack of time for relaxation 3.57 (0.71) 3.33 (0.75)
Workload Overloaded feeling due to huge syllabus 3.65 (0.65) 3.46 (0.66)
Workload Lack of time to do assigned school work 3.46 (0.71) 3.48 (0.67)
Gender
Male Female
Workload Late ending day 3.50(0.82) 3.58(0.77)
Workload Amount of assigned class work 3.41(0.81) 3.77(0.56)
Workload Lack of time for relaxation 3.30(0.82) 3.55(0.62)
Workload Overloaded feeling due to huge syllabus 3.30(0.82) 3.55(0.62)
Workload Lack of time to do assigned school work 3.16(0.89) 3.58(0.63)
Marital Status
Single Married
Workload Late ending day 3.54(0.78) 3.33(0.84)
Workload Amount of assigned class work 3.54(0.78) 3.33(0.84)
Workload Lack of time to do assigned school work 3.53(0.81) 3.44(0.92)
Workload Overloaded feeling due to huge syllabus 3.42(0.79) 3.50(0.71)
Workload Lack of time for relaxation 3.39(0.76) 3.00(0.77)
Perceived causes of stress among Saudi dental students 134. Discussion
The main objective of this study was to identify the perceived
causes of stress among dental students at the College of Den-
tistry, King SaudUniversity, Riyadh, Saudi Arabia. Identifying
possible causes of stressmay provide staff and administration an
opportunity to alleviate student’s stress through modifying the
teaching curriculum or environment, as well as adopting strate-
gies for stress management and providing resources to help re-
duce stress in dental education.
Regardless of the gender and year it was found that ‘‘Work-
load’’ accounted for most of the stress experienced by students.
This is consistent with the ﬁndings of other studies [11,5]. As
the student advances to the clinic level, they must be able to
(a) apply didactic information to clinic situations, (b) provide
total patient care, and (c) perform numerous laboratory proce-
dures, i.e., mixing materials, grinding models, carving, and pol-
ishing crowns and dentures. Wegman [34] investigated the
body postures of students and found that as students assumed
unnatural body postures, there was an increase in physical
stress that adversely affected work performance. A compara-
tive study of professional students’ stress showed that dental
students had greater levels of stress than medical students ow-
ing to additional technical excellence required in dentistry [16].
Over the course of the dental school experience, the effects of
such behavior are cumulative and continuous stress.
The overall mean stress scores were observed to increase
through the year of study. This is consistent with the ﬁndings
of other studies [18,27,37]. Examination of the stress scores by
the year of study showed that preclinical students (ﬁrst year
and second year students) shared the same feeling where stress-
ors showed highest mean scores for the items ‘‘Overloaded
feeling due to huge syllabus’’, followed by ‘‘Late ending
day’’, and ‘‘Amount of assigned class-work’’.
Third-year students regarded ‘‘Lack of time for relaxation’’
to be the biggest stressor. Thismay indicate that the introductionto clinical environment is a stressful event aswell as difﬁculties in
making a balance between academic tasks, clinical activities, and
social life [3]. The transition frombeing a predominantly preclin-
ical science student at the end of Year 2 to being an apprentice
doctor on the ward at the beginning of Year 3 was the most fre-
quently described stressful transition, with changes in learning
environment, teaching styles and expectations cited as particular
causes of stress [14,13]. ‘‘Clinical requirements’’ was the greatest
stressor with the highest mean score for the fourth and ﬁfth-year
students. This can be explained by the fact that ﬁnishing clinical
requirements is an integral part of each clinical course that
should be fulﬁlled in order for the student to pass to the next le-
vel.A study conducted inMalaysia reported similar ﬁndings: the
requirement system of dental procedures received the highest
stress scores for ﬁnal-year students [26].
Speciﬁcally within the years of study, signiﬁcant differences
in the present study were identiﬁed. For example, ﬁrst-year
students, who might be at a stage of adjusting to the new
teaching language, found ‘‘Language barrier’’ signiﬁcantly
more stressful than third, fourth, and ﬁfth-year students. The
language barrier issue is one that has been extensively dis-
cussed with regard to patient care. However, similar data on
dental students are lacking, especially in a country where
although English is the medium of college education, a major-
ity of the students study English as a second language, thus
suggesting an area of possible future research.
Third-year students, who might be required to practice ad-
vanced laboratory procedures, found ‘‘Shortage of allocated
laboratory time’’ signiﬁcantly more stressful than ﬁrst and sec-
ond-year students. Fourth and ﬁfth-year students, who are ex-
pected to be more anxious about their future careers, found
‘‘Fear of not having possibility to pursue a post graduate den-
tal education program’’ signiﬁcantly more stressful than stu-
dents in years 1 and 2. Third-year students, who are less
exposed to clinical dentistry, found ‘‘Difﬁculty in learning
clinical procedures’’ more stressful than students in years 4
14 Z.H. Al-Sowygh et al.and 5 [24]. Clinical year students, who are expected to ﬁnish a
certain number of cases under close clinical supervision, rated
‘‘Inadequate number of instructors in relation to students’’ to
be signiﬁcantly more stressful than ﬁrst and second-year stu-
dents. In a similar study assessing perceived stressors of dental
student of Manchester University, Heath et al. [7] found that
potential stressors included: (1) information-input overload,
(2) fear of not completing the quantity and variety of work,
(3) inadequate and conﬂicting feedback regarding performance
and, (4) approachability of faculty and staff. George et al. [6]
revealed that there were associations between personalities of
dental students and stress levels. As for Australian dental stu-
dents, it was found that perceptions of stress were due to an
underlying tendency toward perfectionism based on an aca-
demic history of high achievement and powerful expectations
of scholastic excellence [27].
Fourth-year students, who are required to ﬁnd clinical cases
for different college courses, reported ‘‘Responsibility of get-
ting suitable patients’’ to be more stressful than third-year stu-
dents (Table 5). Final year students found ‘‘Fear of dealing
with patients who do not disclose the existence of a contagious
disease’’ less stressful than third and fourth year students, pos-
sibly due to them being more familiar with the practice of
infection control measures.
In our study, there is statistical signiﬁcance wherein females
generally perceived more stress than males. This is in agree-
ment with the ﬁndings of other studies [18,5,36,20,13]. But in
contrast, a study conducted by Kumar et al. [10] showed that
males expressed higher levels of stress. The fact that female
students report signiﬁcantly higher distress has been explained
by Sanders and Lushington that in addition to differing pat-
terns of psychological morbidity, males are simply less expres-
sive of their concern [27].
Examination of stress scores by marital status showed that
married subjects perceived more stress than single study sub-
jects related to patient treatment, performance pressure and
social stressors. This proved positive in correlation to other
studies [17,15,19]. However married subjects reporting higher
stress scores related to patient treatment and performance
pressure factors was in agreement with one recent report on
the Saudi population, but was contradictory to previous stud-
ies done on different ethnic groups, which did not report any
signiﬁcant stress scores other than the social stressors [17,15].
Further investigations are needed to address this matter.
According to Dodge et al. [4] students report signiﬁcantly
lower stress when clinical training and evaluation are not
based on unit requirements. In addition, the reconsideration
of the existing educational system toward a more student-cen-
tered orientation could facilitate collaborative learning and re-
duce stress caused by academic domains [9]. According to
Schwartz et al. [29] the establishment of student advisors and
counselors within a dental school, combined with a faculty
advising system and student-oriented programs, have contrib-
uted to an improved educational environment. Hence a stress
reduction plan should be implemented with special attention
toward female dental students. It appears that modiﬁcation
of the teaching curriculum and environment, as well as adopt-
ing strategies for stress management and providing resources
to help reduce stress in dental education is important to help
students succeed.
Our study did have some limitations, being organized as a
cross-sectional design, which investigates the real world atone point in time. Such a design does not examine longitudinal
ﬂuctuations in perceived stressors over time. Since the infor-
mation was collected on self-administered questionnaires/
instruments we cannot rule out information bias.5. Conclusion
During the ﬁrst few months of their program, as the students
struggle to understand their new environment, we found that
students report increased psychological symptoms and this
cumulates all through the ﬁve study years. Dental educators
can support students in this process by ensuring that the
students have realistic expectations about the program and its
demands/effects on them, as well as information about student
services and encouragement to access them in a proactive man-
ner. The ﬁndings of this study suggest that academic and clinical
workloads are the primary sources of stress among dental stu-
dents in King Saud University. The female students and the
married perceived more stress than males and the single study
subjects.Acknowledgements
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